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Synthesis and spectroscopic characterization
General: Caution! All Pu isotopes are radioactive. 239 Pu is furthermore a fissile material and underlies therefor special control, regulations and restrictions. Actinides are in general α emitters and therefore any contamination or incorporation has to be avoided for sure.
The manipulations with radionuclides were conducted in the radiochemical laboratories at the Joint Research Centre (JRC) -Karlsruhe, Germany. Unsealed transuranium compounds were manipulated in dinitrogen filled (99+%), negative-pressure radiological gloveboxes.
The glovebox for preparative chemistry was fitted with an automated dual vacuum/argon manifold and standard Schlenk techniques were used. NMR spectra were recorded on the Figure S1 . 1 H/ 13 C-HSQC spectrum (full). Figure S2 . Zoom into the aromatic region of the 1 H/ 13 C-HSQC spectrum (left) and the 1H-NMR spectrum (right). The CH correlated signal of the weak because very broad resonance at 9.78 ppm assigned to the proton in 2-position of 1,3-substituted COT ligand is resolved.
Crystal structure report
Single crystal analysis of 4 was performed on a Bruker Apex II Quazar diffractometer at 100
K collecting four spheres of data with an irradiation time of 10 to 20 s per frame applying a combination of ω-and ϕ-scans. For more information be referred to table S1.
The measurement was controlled with the APEX II software 11 , integration of the data proceeded with SAINT 11 , the data were corrected for Lorentz-and polarisation effects, and an experimental absorption correction with SADABS was performed 12 . The structures have been solved by direct methods and refined to a minimum R-value with SHELXL-2013 via full-matrix least-squares on F 2 .
13
The cif-data of the structure of 4 has been deposited at the CCDC, data are available from 
Computational study details
In view of the low point symmetry and the considerable dimension of the Pu ( Table S7 . For Pu(1,3-COT'')(1,4-COT'') (4), the ground state was assumed to have the same multiplicity as plutonocene with ground state 5 A g . 180° indicates a bending of the C-H bond towards the Pu atom (see Fig. 1 ). 
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